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(54) INTERNAL POWER VOLTAGE GENERATOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an internal power voltage generator 
which can supply stable driving voltage for semiconductor devices. 
SOLUTION: This device isprovided with: a switch control means which 
applies the external power source voltage to an internal power voltage 
applying tine when external power voltage is equal to or lower than the 
prescribed voltage within an operation power voltage range, and which 
controls so that the external power voltage application to the internal 
power voltage applying line is stopped when the external power voltage 
exceeds the prescribed voltage; a first reference potential generating 
section which is controlled by the switch control means and generates a 
first reference potential by using internal power voltage supplied to the 
internal power voltage applying line; a second reference potential generating 
section for amplifying the fist reference potential and generating the second 
reference potential; and an internal power driver for generating internal 
power voltage on the basis of the second reference potential as reference 
and supplying the generated internal voltage to internal circuits while 
feeding back the internal power voltage to the internal power voltage 
applying line. 
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m>m 1 ] W»«WtEE*««ifWjWlE«Hl'i©Bf 
®IEOT©Jg£. SPmSSSEElUra 5 4 > (cilf aiftP 

isx a v ct o xvm 3 j-i . ifi3rt»«s* 

kepjjdv -y >(c^sn£i»&ttmjBE&rB<,>Tg i a 
mnm$n&t z>m i »n{i&£§e. io 

WErt»«WtEE*4«L'Crt»H»K:«ttr* 4ft 

k. miartgu^jsmE^Biiie^SBSjs^EEnjjn^-f^w: 

C 4 4 ? & Aff «n«EA^lEK. 
[Mm 2 ] MEX <f ? ^WPSSB*. 
ITO W»W(KEE*«« WtE 4 ^SPmjSmE 4 ©!S©Blf 

3£©he95hcc*$(,>t:, flr^8m«E*MertflMi 

•fix 4 9 f-WSIW. Rc>'f&X -Y » *$WSfS#>6E|flJtl;* 

h*«ra#Kj£CTx^9*>*ttflsu B?ia^si5^ 
ri >a c 4 ««« 4 ? &n«39 nciais©« 

SBH?8ifiE2E£gg„ 

[ mm 3 ] atex -r 9 ^^jfKgp« . 

BJK^IB*igf*E©En*n4SW T WERT L fcSE*^ 

i£«E*#6£*s*w*- p^, 

[»«3i4 ] Miax ■< v mmm., 
mum 2 mmm&. t mi^^mmmm t iimt *fc a 

iriam l s**ti©A*«:SEt>. flW£ibtf easoibft 
*4*-:/;i'-r*fc&©1S$ffl©x-r ? R 

2 £b*^i^«b*e?&£$«. 

1 1**55] ttKx -( 9 *«tt. 
BifEIM8P(i#K:iCEOT«trK^SP*jiaE i S:rt8B««a*E 

SPMOS h7>yx*4«^.Tt>SC44!|#8l[4f s 
[000 1] 
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stew*,. m*a*jii>rftminiE*i'HV 

SrtSPHiSiilEl^gilccHTr «. 

[0002] 

[«£*©««] HKCC, ^»mS@8S©^lttctec^ 

b, mm* v yommmjjZ'bz < u -y x*k 
*ssm- act 

[000 3] C©fc©¥8#»8ilIS8tt. SMfcBB#rt 
[ 0 0 0 4 ] CO£ 5 «c$£«cAI|S«WtE«£l!K1-« 

as. mi^uc^^dcmmmuL 
tksoit**u> f 5 9-smekt£*s (voitag 

e down converter) £ffllr><&. 
[ 0 0 0 5 ] H 1 «. fi£*©rtSBm®mEI6^S4^ 
-T^n 9 *H?*6. a»©*E»TfflftStt*«»g 

tsp i «. ftowsntEv e xtwhois tixm 1 

^lili^^gP 1 *>6Bffl3 4ifc» 1 tfSWffl v p 1 1» 
itlLrm2Smm{4v r 2^fiS-TS„ 
[0 0 0 6] XHUX«E»3B. SI2S<i^ 

ffl!64»23i>6aiJlP3nfc*2»|Wlttv r 2tCXhP 
X^EfcElWnU rtSB«iSF-5-YA-4tt > C©^E«r 
®H (reference) K trrtSP^M^EQV I NT^rH 

[0007] se*«® i i mi 

i smmii v r i ££fi£f ztcs/xDnrnt Lxft&mm 

WEVEXT©#4JB(,>ac4a>6. WHIEVE 
XT©^fb5Cj:-,r. miS»^f4v r lWMWftB 

[0 008] W%. ft£«(D«SK-r^MSB. JHH©S 

sxYtxtt^ -r xoiewctsfi i mmm&m^ 1 «: 

EdJJD S ft STl-gPtSigraE V EXT ©^»Kfc> C "C . ft» 

s s c 4 ai-c # act, >wsi*s* o fc. 

[0009] 

[^W*«)8»l/J:^ 4-TSRjH] *»WB. 

^S^WtCttfpSti-iC 4!t>5-C^?»l*9g|5mi®mEI64 
gg«rJI«-r* C 4*.1W4 l/t 
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[0010] •* 

*(c. *mmGkz>fi%mwnK%&mg: ( i ) «. ^ 

£. AfltsmfiEEnAi * -y >^omsm^mmms.<om 

a v ^hmmkcc j: o xmmt n. frertflwraEEP 

am i swtttf&a: t . wear i swmft 
i>xsS2 wmmsm si& 2 wvmsimM 

4. NRIII2Si»«fi«Sl»(C(/riVli!A««»«E« 
&SU rt8P0i8K:{*t&?S4£K: > BufBrtSPHiSmE 

^MiflrtsumismEEnfln^ -r ^ - » * 

So 

[0 0 1 1 ] */c, *miKtoZPMWBXE8££m 

(2) tt. B9l2rtgi5^iSmE^4$?g ( 1 ) tcfccvt. 

mw,m.mEmu^mmms.wmv a xcswwk 

EPJtJO 3 It &M9MI UttJ-T 6 * A » *3HISPS|S. RO'K 

^r/aweu iiie^gpmjSSE^BuiertSPmiffimEEn 

[0012]**:. *jm(Cffi*ft»ttH«EIB£8l 

(3) tt. mBAS«WIEIE£iBK (2) fcfct**. 
BJIBX-f ^ *M08tf. ffifB*fgP*?E«E©EPJin*gW 

/r WERT UcHEKtSDT BfT5£©S2£1IE&2££ 

IWtEfcSISLTHWJ-i-a-f SW»-f>'< 

1 0 0 1 3 ] *^tcff *AW*flMIE»£tt.i 

(4) tt. BHIBrtSRmiSmEaailg (2) CCbt,»T. 
BuiBX-r ??MfflB#. B5iB^2Si>m[4iB«IB^SIJS 
iKmE4£tb8T S/c&©#7> r 5 7-t8ii©Mltltt 
fliSB. IW2III l«l«ttOA*K«S£l». BlfBMttJfiflSB 

[ o o i 4 ] *^(cftsrt.raniEf&££s 

(5) tt. milBrtSPSSSEB^^a (2) icte^r. 
Biriax-f ^ ?gp*5. iriBiwtaKi^ccit.D'cinBJi-siJtiffl 
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[00 15] 

[&W©21tt©J&«] HT. J8#©Elii4#JSl/T*IS 
[0 0 1 6 ] S2tt. 4^®«flftft*fltt*flKE 

i^t^a*^? ura r* a. 

[00 1 7] H2{C^3tl-Ct»iJ:^{C. *je»©JB.« 

0©ffl»|gSt)©/c*iC. X-f ? ^tfflHS5 0 4. X-f ^ 
HMS5 0C!>(liAff^ou'cjPKit:(;r«Rnic. 
SPmjSmEVEXTtrtSPmiSmEQV 1 NTEPfluv-f 
> 4 *9Mf&u$R*PHk-r* ^ -f 6 0 *<8;tT 
OS. 

[ 0 0 1 8 ] 5 rt#*HttE8££K«. » 
*S|56 0©lWK,*D?r8i5®SimEVEXT, XttrtSP 
«jSK5^/N*-4 03!»67 *-F><?> f3nfc|*5g|5miS 
tBEQV I NT«a«aW:A*3ti. 
[±v r 1 Sr^fiTf 1 Si**ti&£8 10 4, S& 1 2 
i**ttft£Sl O*>6HWl03nA:JBl»i*fflv r 1 £ 
itHL-cm2»£imi4v r 2££j£*-*£2ai*Stt?& 
4SP2 0 4. l[i2S?*mtif6£8P2 0*»6E|Wn3 ftfc» 

2»i»m[4v r 2«cx huxmE^Entt-rsx h i-*m 

ESP3 0 4, CV>WZ*&m (reference) KLTflgB 

-f^-4 0 4*iiA-r:t»s. 

[o o 1 9] t<D& f )tmmt£.'o. mimmmtiLftg. 
gpiott. mimnmmmnm±.K.fj: sterns > 
mimmn&v r 1 ©^«ctt«f.smj!5mE4 or. 

^SPH«iaEVEXT©«;4D0K:, ^fc©«i*«d>iQ:l>rt 
S&Hi&ilEQV I NT%fflt»5C4(C«tD. ^iSmE© 
aSiJ(cfiS??-r€,mi SJUmfiv r 1 ©»b*«*Rtct5 

«-r*c4*i-c*4. 

[0 020] ±IB©rtSB1li®mEf££iiSa©!fcNBflifi££ 

[0021] mi&mmQ.ft£^ i o «. v -7. 
avjawwiEQv i NTaan?-f>K:«i*sti. 

4, y-x^rtajm«mEQv i NTtm^Ax.cm^, 
sti. y-h^PMoshv>yx^pi©y-hccg 

i^$n/cPMOS h7>^X$P24, PMOSh7> 

yx^p 1 4fitnR i tomtcmmsti. 

mEQVSS*5Enttl3n€»NMOS h7>^X$N 1 
4, PMOS r5>^X*P2 41£tfe^EQVSS4CC 
Jti^$n. y- >#K W>Rc>'NMOS h7>yxii 

Ni©y-h4«M?n. /N*;u^(csiamEQvss*5 

ElWDSnSNMOS r^>^X$N2 4>&«gArt8fS3 
n. miS£im(4vr l?r4)STS„ 
[ 0 0 2 2 ] m 2 S?£lHi?£k8g 2 0 tt. if SPH^iHE 
VEXT4V-X4*i«i^3n. y-h^KU-Y>4« 
i^Sn. /<*f(CJ1-»«R«EVEXT3&JE|«103nSP 
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MOS h7>y**P4«fc. fl-a«il!MEVEXTA7 ■* 
-X#88»3ft, y-F#PMOS F5>y**P4© 
y-h £181*3 ft, M**fcJ1**WIEVEXT*W 
JJDSft-SPMOS h7>y^*P34. FH>#PM 
OS F5>^X*P3©FM>(C«ISt3ft. y-KC 
»l»W«ttv r l^HBnSn, ^iU^#«»«BEQV 
SSGCfti&lftfcNMOS h7>^dfN34, KM> 
tfPMOS h^>^X*P4(DK W><tSS£3ft, N 
MOS h7>^*N3©/^^i««3h^^#a 
t&mEQVSS&C&^3ftfcNMOS b^>^X*N4 10 
A, NMOS h7>^X*N3RtfN4<D*»J8«3tl 
fev^XiBIMEQVSSiOHfcafcSti, y-h 
icSlSMttvr l#EPj»Sti, ^;H>**«»tEQ 
VSSK«mShfeNMOSh5>yx*N5£ % 
*K*EVEXTi*2S!WMiv r 2©HJ*«HF©HI 
K«i&3ft, y-h#PMOS h5>^X*P3<DFU 

4>£g&3ft, ^^jwmraEVEXTKflBM 

3ftfcPMOS F5>y*#P5 A, V-^PMOS 
h5>y**P5<DF W>KJ8tt3h, y~h#NM 
OS b7>is*$N4®#~b±imZtltcPMOS h 20 
5>^X*P6A, PMOS h^>^**P6£«iM 

EQvssAofmt»JS^3tt, -en-eno^u^cc 

a»«EQVSS*EP»3tiaNMOS h9>S>**N 
6&tfNMOS h^>^*N7i«r«iLT«WEStir 

[ 0 0 2 3 ] X h UX^ESP3 0 B, j*8S««»EV E 
XTAIff2SifI1i<£v r 2 W*tt^t©B«:i»Ua»3 
ft, ^ti-en©y-hA Fl/-f>3WB»Sh. *ti*ti 
©M;U* fcj*8««»EV E X T**J8tt3 ftfc P MO S 

h?>^X*P7RtfPMOS b^>^X*P8£<I*. 30 

[0 02 4] 3 6K, rt»«WF?-M-4 Ott, V- 

xscm * * wwmEv ext 3 ft p m 

OSh5>^x*P9£, v-xatf'W**^S«ffl 
WEVEXTASBSISft* y-h#FM>, RtfPM 
OS h*>yx*P9©y-hi«|jfc3hfcPMOS h 
7>>>X£P10£, h*UO^PMOSh7>^$ 
P9©FW>A«t*3tl. y-hfcSI2*W*ttvr 

2 Kenans 'W*#«JMEQvssocft*fcsftfc 

NMOS h^>^X£N8 A, KU-f>*JPMOSh7 40 
>y^*P 1 0©FU-f>lcJgi&3ft, /t;b***NMO 
S h7>^^N8©^^^««3h/cNM0S h 5 
>^X*N9£, NMOSh7>^iN8RtfN9© 
^«»3ftfc7-* AJKttWEQV S S ACDMtCfttt 

3ft, y-hccmstMM&v r uwsnaisti. 

aWBMIEQV S S CCjg^Sn/cNMO S h 7 >^X * 
N10i, V-^a^;l/^*^SBSiH»EVEXT«C 

««3h % h^PMos h7>^x^P9<DFu^ 

>A«fc3*lfcPMOSF5>S>X*Pl 1 A. PMO 
S h7>^3»P 1 1 i«»*EQVSSt©ia(C«tt 50 
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3ft, V- hOcS&lSigSftv r 1 jOTUll3ft*NMO 
Sh7>^^Nl 1 i«r«Ar«fiR3tirc^, 
[002 5] X-f 7*«6 0«* SSlS*Mft£ 

£gpi o<ortgpm®mEQv i NTtwmv-iytm&n 

EVEXTArtSgmaS^EQV I NTfflJD? A£ji 

«w«c««xtt«tt*Bftrs^-f 7 *aKA urm^ 
3tvct>&. 

[0026] bp^. x^7?sb6ob, mmm&m, bp 

^4 0^toETSrtS?maSSEQV \NTtm&>U 

^;kc& ztv, mi mmm&&£& 1 o # rtaswss 

EQVINT(C«t- 3 rlB» , t?*tt^Ci*|»<fc«>, ft 
imm A flfiME A ©B©4$£©1IEi6B K <, > T , ft " 

susaiSEQV i ntemds-t >^nspm^mEVEx 

TCC«SW-*X-f 7*T?*S. 
[00 27 ] C©cfc5ftX-f 7*8156 0B, j^8B*«« 
EVEXTirt»«««EQV I NTEfflJfl^ -f> A©Rfl 

fcPMOS b?>>>X*P 1 2*«*.TflWc3*i, PM 

os h-7>^x^p i 2kw, y-hccx^ 7^*jai» 

[00281 CCT. rtSBTO«EQV I NTRCflgifll 
HEQVSSB, ^ft^v^Kl-flJWiCffll^nSW 

[0 02 9] 3<E>CC, B3ttX-f 9^HaS5 OOftgp 

«WE**-riai8iar*o. x>f »^mwr5ob. >w 
7 ^gp6 o ©x >f 7 *wt»-r a. 

[0 0 3 0] BSfcfc^T. 7s4 7^»J1»ffl5 0B, V 

-xac;^^3W»*iH«EVEXTtc«a3n, y 

- h#«tHl«EQV S SKSSHShfcPMOS h 5>5* 
X*P13A, PMOS Yv>i>X*t? 1 3<DFU>f > 
A«**EQVSS©IB«:a8l*3ti. y-h<tFM> 
A3&J«l*3nteNMOSh^>i?X^N12t. ngpm 
®mEVEXT<bNMOS h^>^X^N 1 3<tOIB(C. 
}g^3n, y- h^PMOS hv>^X*P 1 3SCXN 
MOS h^>^X^N 1 2<D*fflFU-OA«a*3n, 

v - xaov^u * twmmrns. v Exr«:sisn/c 

PMOS h^>^X*P 1 4A, PM0Sb7>^5? 
P 1 4©FU-f >i«!»*EQVSSA©HCc«lBI3 
tl, y- h^PMOS F7>yX^P 1 3SCXNMOS 
h^>^X^N 1 2©*aFU4 >Kffift3*lfcNMO 
Sh7>^^N13t, PMOS h^>^X^P 1 4 
S^'NMOS h^>^X^N 1 3©*aFU-Y>^6tU 
*3hiH#Sr^7 7T (jig) LTS^iJWd^s 1 
ALTX>( 7*SP6 0(Cffl*-r&^>^-^ I V ISO' 
I V2i*«*T«dE3hTt>S. 
[0 0 3 1 ] C©J:9&»S**«X-f 7?-ll(»»5 
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OB. X A ^SHeOCCBaLTitBLfcJ^CC. rtSiS^ - 
SWtEEQV I NT*. SJSmEQVS S4»6»HNMIHNt 
EVEXTJ:»)tfi(r>Bf3e«Ea (V) Sr©ISffl (0 
-a (V) > (cfcKt, ^SP^mEVEXTirtSP^ 
iSmEQV I NTE0»5-f>44JMfrr*J:9KX<f » 

*g&6o*wa>f s. 

[0 032] BP*>, ^-f»^W«lW5 0*>6W*Sti* 

a (V) tWilt. WWHWEVEXTtrtWI 
IKEQ V I NTi zmviMtcm 1 »«gmft&£§|5 1 0 10 

1 0 0 3 3 ] X-( y 0<D«bfptC*jC>-C. NM 

OS h5>^X*N 1 2B#<f*-KJR : f<!:l/T > PM 
OS h5>yx*P 1 SttlKfiJR^-il/C-ttt-efttMB 
f*. ffi£KE^©9H0IIMEVEXT#i 
enjrasnsi. NMOS h7>y**Nl 2#*->* 
>U filnJ^iOTWPMOS hvV^X^P 1 3tC 
.tSSEBTFtCfc-oT:. PMOS h^V^X* P 1 3£ 
NMOS h7>S>X*Nl 2 £©«&*«: B. -5£©S 
JtWE*«£lS3ha. 20 

[ o o 3 4 ] x a ? ?$ijfflisp5 o tcEnjnsn^Ji-spwss 

HEVEXTiNMOS h7>yxi?N 1 2SO'PMO 
S h7>S>X* PI 3£K<fc9£fiS$*ifc-5£©3«W 
EB, PMOS |-7>yx^P 1 4tNMOS h7>i/ 
x*N 1 3fC«flE3tifc^>^-iKcJ:»)Sli3n. 
-f^<-> I V \m> I V2KJ;9j®£Sti-C8HMi*t 
s 1 tCXtiiJjZtiZ. 

[0035] ft«*mE v exw, ? ?© 

iSlEVEXT*, NMOS h?>yxf N 1 2RJ>'N 
1 33&if->^>L^t>P"U-^;U-C*n«. PMOS 
hv>^X5rP 1 3 4 NMOS h7>W?Nl 2i© 
«ttjS©«BE«*WS«IWEV EXT. BPS o - 
££•5. C*Ht<fc->-CNMOS h 7>^fN 1 3#£ 
PMOS h7>^X£P 1 4 4NMOS h 
7>^$N13 &©£«l&©*EfcftflntffllEV E 
XT. IPfcn-U^lKh&S. SE^r. &ttlMWt*s 
lBn-u^ifca. 

[0036 ] C©it. X-f ^gPS 0©PMOS 1-7 40 
>i>ZZP 1 2#jr->*>8tlt. SfSUmiSiSEV E 
XT£|*rtl»HWtEQV I NTEPJjjl7^><b*s«^3 

ft. j^sumissEv e x t #m 1 1 o © 

[0 03 7 ] &t,»T. JfSPfcJiSEV EXT*«. 
* v 7-©»^iSHEffiHrt©§f^mE?rS^fc«^. 

mmi*s iB^-f u^A-ca^sti*. *ra 

miiSEVEXT*. NMO S h 7>i>X $ N 1 2&0 ! 

n i 3#*->*>-r&;w U^Jl/-C*nB. PMOS 
h7>^X£P 1 3£NMOS h7>yx*Nl 2£© 50 
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85ft.£©SE«. NMOS h-7>^X*N 1 2©*>CC 
J^TD-U^iftO. CtUCjCoTPMOS 
•^$P14W->*>U PMOSh7>^X$P 
1 4£NMOS f-7>^X$N 1 3£©«&j£i©SE 
B. JI-SRSil^EVEXT. BP*>;WL"<;U£&&. fi£ 
^r. ftRMMflWs lB'W u-^uifc*. 
[003 8] COit, X-f-./ *8B6 0©PMOS h 5 
>i>X*P 1 2B*->*7 3tirnS5S®fKEVEX 
T4WMHW1EQV I NTW»5-f ^iOlSitaW* 
3ft. rt§|5^iiK'7-{ ^'-4 0^67 -Y- ?3ft 
•SrtSPmaimEQV I NT©##Jil 1 8*m{if&£g|5 1 

OKEiJjnsns. 

[0039] CCf. X-f ^$)I«50tt, «f5£* 
E, mB2V«Tt?«^giJmiSmEVEXT4rtSPS ' 
jf^EOV I NTEIttn7-f>£MS&Stt£J:5K:X4 

ggiK s n & j; 5 cc x a -j 6 o *mms s . 

[004 0]$ 6K. 7Av ?fflW81>5 0 ©8&&iW1SI(i 
#s IK. ttfftttg-C t X f 'J ~>XJl— T - (Hysteresis 
loop) £f$/ctf£C 

[004 1 ] fl^B, X 4 y ?MWi% 5 0 *J. ftSBm® 
«EVEXT*UJM-$JB£. 2 VW±"C^»«jBSE 
VEXTirt»WH«EQV I NTflfln? *>£©«» 

3Wiii*sns«t9«:^-Y»^»6otwwi/. *sint« 

^E V E X T*5^T-r 1 VKTt??l-»*iSl*E 
V EXT i rtSBHiKliEQ V I N TWMv A >t mm 

[0 04 2] BP^. *»^K«|&3ti5«E*i±J?L-C 
C»2.Wa-C«. iSl^E© 2 V«±-C$fSB*»f!EV E 
XTirtSPmjSmEQV I NTEPJm^-f^iC&KfcR! 

B. flft>«E© 1 V«TT?WP«IWKEV E XT irtSC 
S®mEQV 1 NTBim5 6»ft*ff9 

[0043] H4B. *^W©«lJ©Htfi©^SI{C^Srt 

»mjsmE»4Ks*^-riBiK0r* o . x y 9 9mm 

SI55 5B. ^ 1 S»mfiS^g|5 1 0*>6tt*3tlteflll 

»imi4v r 1 tns2smm&&tm2 0frtitiijj$ti 

[0 044] CC-C. ^-f v^W«MB5 5*HM,»tett© 

[ 0 0 4 5 3 H 5 B. H4 t/cX -f » ?HHWSP5 5 
©11S80-C4>&„ 

[0 04 63 @5tC^§nr(,^ t fc J 5(C. 7A-y?Vm 
®55B. V-XRyA;H'*5J1-S|5*iS*EVEXTK: 
y-h36JKU-f>i««3tltePMOS h5 
>yx$P 1 5 4. y-x&tf/<;b*#tj>|-gBtB85M6EV 
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EXTteJg&Sft. y- r#PMOS r-?>i?X*P 1 

5©y-h£&i£;*ft;fcPMOS r7>^x*p 1 6 

4. FU-f >#PMOS r7>^X*P 1 5©FM> 

tc«&;*ft. htcft2&wtttv r 2*«Eimisn. 

^X*N144, FU-f>#PMOS r7>^X*P 1 
6©FU-f >48$£tl. /-W*#NMOS H9>i?X 
*N 1 4<D>VH>l,C%&£fttcNM0 S h-5>^X^N 
154, NMOS r7>^X9N 1 4Rc*NM0S r7 
>i>X*N 1 5©£jIV-X48iftmEQVSS4©P f n 

KSNfcsn. y-ncjmanntttv r l-w^n. 

/l>l/*#&flMIEQVSS«:gtS;*ft/cNMOS 
S>X*N16 4. V-^S^^Ui'WgpsaimEVE 

xT(cs«$n. y- h*»PMos r 7>^x* p 1 6 

©FM ft/cP MO S r5>i>X*P 1 7 

4. PMOS r5>^X*Pl 7 48ift^EQV S S 4 

©ffltc«^$n. y- h ccm i s«m&v r i nutans 

ft. ;W*#^*EQVSSCCig*i3ftfcNMOS r 
5 >f X * N 1 7 4 , ^gpmj®mEV EXT 4«ifc^E 
QVSS4©fS8(ca?iJJgi£34l > y-r#PMOSr7 
>^X*P 1 7&CWMOS h7>^fN 1 7©&ji 
FM>4«i£3tt. ^FM>*rtLT«l«WWt 
#s l£X-f 9 ?g|56 OiCtiiJjtZ PMOS r5>i>X 
*P 1 8&C>'NMOS r7>^X*N 1 8 4£(§;i-C«t 

co 04 7] co^umwa^ti^ yftnmb 

5B. PMOS h5>yx*P 1 5RO*P 1 6, NMO 
S r7>^X£N 1 4RU t N 1 5*>e>*ltS<*tl. miS 
tS^(4v r 1©A2>&cJ:D -f^-rOl/Sft&tfuv h 5 
9H«S©*tti|iM*rt-l/"C. NMOSr7>i>X* 
N 1 5©y-hfc8»Shfcfl«Wll«EVEXT4* 
2S*m{4v r 2 4©gKJ:oTPMOS r-7>^X£ 
P 1 7©y- hOnKWlZifcfel,. c<Dms.u^ 

tmimmmsiLv r 1 twbcx&&sti&PMos v 

7>i?X*P 1.7 4 NMO S h7>^$Nl 7 4©S 
*bS©*El''<fl'*. PMOS YvlsVXZP 1 8RO' 
NMOS r5>yx*N 1 8T^SIlfc-Y>/N'-$CC 
JcOfiaSl/C. gflkMflHWs 1 4 U-Cffl^fS. 
[ 0 0 4 8 ] BP*^ ttflWtffltEV E XT#, 

» ^m^mm.wKmm^ic^xm2mmm&.\ r 2 

fcTF©t§£. MHMWs liia-u^r^SW, 
[0049] C©4#. X-f^g&eOWPMOSh? 
>yx*P 1 2B*->*>3ftT > fl-SBmilitEV E 

xT4rt^iimEQv 1 NTwm^i^tfimms 
ft. ftsvmwmKv e x T#m 1 swse^sq 1 0 © 
rtassagmEQv 1 NTEnsn^-f >KA^$n*„ 
[0050] jxive, ?fSP^a5^Ev ext^> ^taift 

^"y7 , ©tt(^p^EKHF t 3K:tel^m2S!i^<4v r 

2?rs^/c^, mures ufwu^u-cmasn 



(6) j^M 2 0 0 3 - 5 1 1 8 7 
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[00'5 1 ] C©4*. X-Y? ?-S|56 0©PMOS Yv 

>yx*p 1 2\zz->*?$ftx, KwnmnEVE 
xT4rt§pmasmEQv 1 uvtmv-otvmm&w 
mft. rtawtawiBEov iNT©*jwiii«i«tt» 
£01 ottEiwrasfta. 

[0052] CC-C. X4 7?t«W5 5B, 9- v ~7<D 
W8it<DmtftK.m<. : > : bW%<D'<'y-7 (power up) 

[0 0 5 3] in^. C©fl]ffll|51SS ; &^ , V-T^7 , ilSS4 

10 asKRwr. ffi©aw©s^i-*««6*wr^[eiss«c 
[0054] 3f^esfi©^ffi«:(ssrtSBmiamEi6^g 

<om 1 «i*«i#6£g|S 1 0 B. BfSO«HE«H«:fc(,>-c 
B. 3WWi«EVEXT4|*l»«i«EQVl NTEH '• 
myJ^t&ZJvr&GOifr^XWmSftZCtK. 

ramasmEVEXT, BP^wmE-cnitisn. 

*Ott©«E«HK*»(r>r«. ^SPmiS^EVEXT4 
©!a«*«BB*StirrtWWi«EQV I NTttCTCMfc 
3*iS„ 

20 [0055] £©F*9g|5^iSmEQV 1 NTB. WISE 
*EVEXT*0fc«E©5Efc#^H>fc«>. <J:0gS 
L,fcf(llS«fl{4v r l£H£i*tf.2>C4#-Ct. C© 
ftlSWIttvr HCJ;oTlil2gW1i<a#S£8iS2 0R 

ucftflnra f v a * - 4 o -caeje o /crtasmistm 

EQV I NT*fejJ-r.SC4*5r*^. 
[0056] #IIS6©JfcS&C&£|*38PmiSmE^£gi! 
(CWrS^5^U-'>a>i|!S*?rS6~ll8«C^-ro H 
6~a8{C7j\CfcSy^7tCteur t ^8P«iSaEVE 
XT*«W*KRSl/ri>*. B. DB**l**l. 
30 K.%Z>m 1 Utttv r 1 , rtgR^®mEQ V I NT© 
SWttvbTOS. A. CB. »0Sf«mfi^4S15 1 0 
KmSrt»*W«EVEXT«Afll/fc«£. SP^SE* 

SE*S{iR©mi a^mfitv r 1 . ^^©rtsumjsm 

EQV I NT0ME<t*^OTt»S. 
[0 05 7] H6B. ^5aU-->3>*SH©S^E© 

•5J:^(C. X-f^$l|W5 0, 5 5©S«SW@^s 
IB, m2VXtiit>2ft. C*i(cj:oT^»«»«EV 
40 EXT4rtgpmiSmEQV 1 NTEffljn5-f>4*i«iK<* 
*l*. 

[0 05 8] S6*^. *^W(C^smiSS»mfiv r 
1 (B) B. *3K*^^©»^®mE«!lirt (ft) 2. 
5VJSIL) (CteC^-C. S£*«JI5©SiiStlv r 1 (A) 

tmu*), -feommwE (b) t»*3#4ci*j« 

[005 9] @6tC^Lfc^S*b-^3>iem©-S)J 
»«rffi^ 1/ fc y 7 7 =&0 7 RVm 8 tc^-r „ 

[0060] i7u, meofvyiOi^x, mimm 

50 mfflvrl (A). (B) KWrZSffiZ&XOtctfv 



(7) 



2003-5 1 1 8 7 



II 

[0 0 6 1 ] H7KiS3trtl,>a,fcS«:, ftJfcSffirtt 
?HU«W«EV EXTjWWlrt-S«:m»» 1 agltffiv 
r 1 (A) JW^UKcJtftrr*. 
[0062] ^WK^SIfl 1 Sigmii v r 1 

(B) K. Wai!«H«EVEXTjWiWllOTt. ASPS 
WMKQV I NTKJ:or*l*»«fiB6£»l O's© 
SqUtEtfttfeSftSBEail <»2. 6-4. 5V) 

[0 06 3 ] H8«. 06©^7-7«C*jl»r. rtSPSif 
HEQV 1 NT (C) . (D) mtZ>mZ®kLtt 

[0 0 64] 08(C^$n-Cl^J: i 5«: > g£#8ffi-Ctt 
HaWWlBEV EXT #Jf flDT £ K#t>rt»WR«EQ 

v i NT##3ifciiinrrs. 

[0065] L*»L. *»WCC^5rtSI5«iS«EQV 1 
NTtt. tt»«i^VEXTjW9JinOTt>. rtSBSffii 
^EQV I NT(Cj:-o-cmi*«mffi^SBl 0-»©S 
8g«E#t!USStl*fiE«B (»2. 6~4. 5V)(C 

te^r. -5£c**c4#WS. 
[0066] GLhOJ: 9te. *M£fl»RfflUKBE 
-5E©SfT 1 S«ii<4 v r 1 4rSi»mEi 0 
■CflHi&CifcJj-j-C. 3RJtttrta5WWtEQVINT 

[ 0 0 6 7 ] *fc. *«W«C«5l*J»Wi«BE«BH« 
B. HQKwl/AiJJ^CC. Sia*S&fS£§ISl Oi. 
S)l2Slimttffc£gB2 0&tf2 1 4. fllMll K 9 <M 
-4 0RO'2 2 4«rii^-C«)jX3nrfcJ:<. ±Bl/fc 

rtaumjsmEQv i nt^^t, fli2S«sftis£S& 
zmmztcib, x«^cDffi©fc*©rtsi5maamEv„ 
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-* [00*68] 

*C4#ra*C4*»6. *W**f*3?3a»K»ft53 

^. i?a D a ©^s*0fSi±%orte4-r5S()m?rii-r&. 
0-C&S. 

[02] #SMIi©§?ll©J&««c&S MMMBtt 

io sa&jt-riaBisrr&s. 

[B 3 ] *&W©£»©J&«{Cfc*rt»*iBSE&£ 
gft©x 9 ^«l»»*^^HBBir*s. 
[0 4 ] :^9J<cft*rtmfl^l&£iB©^$ 

[05] h 4 cctp b fcrt spmasmE^^g© X -Y » 
[06] ^WK^irtsp^aaaEB^snHKiMi-r a 

20 [07] 18(C^ty57©rt. ^lSWStuv r 1 

[08] 06CC^^5 7©rt. rtSMKBWEQV 1 

[09 ] *^fcff&rtmmEJfc££TO3 6 JC 
M©«fc©»»***:- / ia » far**. 

io mi swttti&tt 
20 m2S«m(a^sp 

3 0 * H/**ESB 
30 4 0 rtaWKHF^-f/t- 
5 0. 5 5 X^r 
* 6 0 
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9^2 003-5 1 1 87 
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(10) #192 0 0 3 -5 1 1 8 7 



7d> h^-^<D*££ 

F £-A(##) 5F038 AV06 BB01 BB08 BG01 BG06 
EZ20 

5H420 NA37 NB02 NB25 NC02 NC36 
NE26 

5M024 AA24 BB29 BB35 FF07 PP01 
PP02 PP03 PP10 



